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7.1 DESCRIPTION 

7.1.1 Summary: 

This patent deals with design features of an autofluorescence endoscopic imaging system. It describes an 
invention that addresses the issues of image quality and "user friendliness" of such systems. This patent 
is predicated on the use of a videoendoscope (as opposed to the fiberoptic endoscope) for white light 
imaging. The primary novel feature of this invention is that fluorescence imaging is performed by using 
the videoendoscope to provide illumination of the body cavity under observation and that the resulting 
image is acquired through a fiber optic image probe that is separate from the videoendoscope. 

7.1.2 Detailed Description of First Embodiment 

[0008] -[0013] Figures 1&2 

The first embodiment describes a fluorescence endoscopic imaging system based on the use of a 
videoendoscope for white light imaging. The system consists of a light source capable of providing 
either white or blue light, a videoendoscope and video processor for illumination and white light image 
acquisition, a separate fiber optic image guide and fluorescence camera and processor for fluorescence 
image acquisition, and a controller/video signal display selector and display monitor. 

The light source contains a lamp (examples given include metal halide lamp) and a blue (400 -450 nm is 
given as an example) filter that can be switched into the optical path between the lamp and the 
videoendoscope light guide by a mode-switching controller. 

The videoendoscope contains a CCD at it's distal tip for acquiring high resolution white light images. A 
video processor processes the white light image signals from this CCD. At the operator end, the 
videoendoscope contains an operator interface for controlling the switching between white light and 
fluorescence imaging modes. Finally, the videoendoscope also contains a channel through, which a 
fiberoptic image probe can be inserted for fluorescence imaging purposes 

The fiberoptic image probe contains a single coherent fiber image bundle. The proximal end of the probe 
is connected to a fluorescence camera containing a shutter and a high sensitivity image sensor. The 
shutter is employed to prevent accidental exposure of the high sensitivity image sensor to potentially 
damaging white light. Images acquired with this sensor are encoded as video signals and are processed 
by a second video processor. 

The outputs of the two video processors are fed into a video signal display selector/controller, which 
selects, which signal is to be displayed on the monitor. Alternatively, the two signals may be displayed 
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simultaneously in a picture-in-picture format. (Under such circumstances, one signal would be supplied 
from an image memory device not specified). The display selector/controller also controls the imaging 
mode of the rest of the system by ensuring that the filter in the light source and the shutter in the 
fluorescence camera are in the appropriate positions and by controlling the operation of the two video 
processors. x 

The claimed advantages of this embodiment over previously described endoscopic fluorescence imaging 
systems are: 

1 . The size and weight of the proximal end of the videoendoscope remains easier to manipulate since 
fluorescence camera can be mounted remotely 

2. The quality of the white light image is improved through the use of a videoendoscope for the white 
light image acquisition. 

3. Since illumination for both imaging modes is provided by the videoendoscope light guide, the fiber 
optic image probe is dedicated to imaging only and does not have to compromise the coherent image 
bundle size to include a separate illumination guide (such as is the case when a complete smaller 
fiberoptic endoscope, or "baby endoscope", is used for such a purpose) 

4. Such an imaging system has a broader and more flexible application, since it can also be used with a 
fiberoptic endoscope (instead of a videoendoscope), if only fluorescence endoscopy is to be carried 
out. 



7.1-3 Detailed Description of Second Embodiment 

[0014] -[0016] Figure 3 

The second embodiment of this invention incorporates a modification to the light source. In this 
embodiment, the white light is generated by a lamp such as a Xenon, halogen or metal halide lamp, but 
the blue light is generated by a laser such as a helium cadmium, dye or semiconductor laser. The 
coupling of blue or white light to the videoendoscope light guide is determined by the positioning of a 
rotating mirror. A controller receiving switch signals from the operator interface on the videoendoscope, 
adjusts the position of the mirror and directs one or the other beams into the light guide. The lamp, laser, 
rotating mirror and controller are all contained within the light source. 

Alternative configurations also claimed include: 

An operator interface on the light source instead of the videoendoscope 

An operator interface that is detachable from the videoendoscope 

An endoscope with two-channels instead of one for the purposes of biopsy/treatment 

An endoscope in which an image sensor is installed in the ocular (proximal end) of the endoscope 
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(57) [Abstract] 



[Object] The object of the present invention is to provide an endoscope device [a] which has 
good operating characteristics without causing any increase in the size of the ocular part of the 
endoscope, [b] in which switching between ordinary observation and fluorescent observation can 
be accomplished by means of a simple operation, and [c] in which high-quality fluorescent 
observation images with a sufficient resolution can be obtained. 

[Solution] [The present invention provides] an endoscope device which is equipped with [a] an 
endoscope 1, [b] a light source device 4 which is capable of emitting an exciting light that causes 
the illuminating light transmission means 3 of the aforementioned endoscope 1 to generate 
fluorescence in body tissues, [c] a probe 1 1 which can be passed through the channel of the 
aforementioned endoscope 1, and which has an optical image transmission means 12 in its 
inserted portion, and [d] a high-sensitivity image pickup means 15 which is connected to the 
handle end of the aforementioned probe 11, and which picks up an image of the imaged object 
that is transmitted from the aforementioned optical image transmission means 12. 



[Claims] 

[Claim 1] An endoscope device which is characterized by the fact that said device comprises [a] 
an endoscope, [b] a light source device which is capable of emitting an exciting light that causes 
the illuminating light transmission means of the aforementioned endoscope to generate 
fluorescence in body tissues, [c] a probe which can be passed through the channel of the 
aforementioned endoscope, and which has an optical image transmission means in its inserted 
portion, and [d] a high-sensitivity image pickup means which is connected to the handle end of 
the aforementioned probe, and which picks up an image of the imaged object that is transmitted 
from the aforementioned optical image transmission means. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention concerns an endoscope device which is 
capable of selectively performing ordinary observation and fluorescent observation in which the 
interiors of body cavities are illuminated with an exciting light so that fluorescent images are 
obtained. 



[0002] 

[Prior Art] In Japanese Patent Application Kokai No. Hei 7-222712, a fluorescent observation 
device is disclosed which uses a mother-daughter scope type endoscope in which a slender 
endoscope is inserted and used inside the channel of [another] endoscope. A light source device 
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used for ordinary observation, which generates a white illuminating light, is connected to the 
mother scope, so that ordinary observation images can be obtained. Furthermore, an exciting 
laser apparatus is connected to the daughter scope, so that fluorescent observation images can be 
obtained. In other words, the device has a construction n which fluorescent observation can be 
performed by means of the slender daughter scope. 

[0003] Furthermore, an endoscope device which is capable of selectively performing ordinary 
observation and fluorescent observation is disclosed in Japanese Patent Application Kokai No. 
Hei 7-155290. An illuminating light switching means which selectively switches between 
illuminating light from a light source used for ordinary observation and exciting light from a light 
source used for fluorescent observation, and which conducts [the selected light] to the light guide 
of the endoscope, is provided; furthermore, an image pickup device switching means is installed 
in the ocular part of the endoscope, and selective switching is performed between an ordinary 
observation image pickup means and a fluorescent observation image pickup means by the 
abovementioned switching means, so that observation images are obtained. 

[0004] 

[Problems to Be Solved by the Invention] However, in the case of the construction disclosed in 
Japanese Patent Application Kokai No. Hei 7-222712, an image guide which transmits the image 
and a light guide which transmits the exciting laser [light] are essential in the daughter scope, 
while at the same time, the external diameter of this daughter scope is limited to a diameter 
which allows insertion into the channel of the endoscope. As a result, it is impossible to 
maintain a sufficient diameter in both the image guide and light guide. Accordingly, it is difficult 
to insure a sufficient resolution in the fluorescent observation images. Furthermore, two light 
source devices are required, i. e., a white illuminating light source for ordinary observation and 
an exciting laser light source for fluorescent observation; as a result, the size of the apparatus is 
increased. 

[0005] Furthermore, in the case of the construction disclosed in Japanese Patent Application 
Kokai No. Hei 7-155290, an image intensifier or rotating filter is installed inside the image 
pickup means used for fluorescent observation; as a result, it is difficult to reduce the size of this 
fluorescent observation image pickup means, so that the image pickup device connected to the 
ocular part of the endoscope is unavoidably large. Specifically, such endoscopes are held by 
physicians performing operations; consequently, the connection of a large image pickup device 
to the ocular part greatly increase the burden on the operating physician. Furthermore, this also 
causes a severe deterioration in the operating characteristics, and is therefore extremely 
undesirable. Furthermore, since the image pickup means used for ordinary observation is 
connected to the ocular part of the endoscope, the optical image that is subjected to photoelectric 
conversion by this image pickup means must be an optical image that arrives via an image guide 
fiber. However, optical images that travel via an image guide fiber are images with a poor 
resolution. In other words, a photoelectrically converted image obtained by installing an image 
pickup means in the tip end portion of the endoscope and focusing the image on this image 
pickup means using an objective lens alone, without causing the image to pass through an mage 
guide fiber at all, has a sufficiently high resolution. 
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[0006] The present invention was devised in light of the above facts. The object of the present 
invention is to provide an endoscope device [a] which has good operating characteristics without 
causing any increase in the size of the ocular part of the endoscope, [b] in which switching 
between ordinary observation and fluorescent observation can be accomplished by means of a 
simple operation, and [c] in which high-quality fluorescent observation images with a sufficient 
resolution can be obtained. 



[0007] 

[Means Used to Solve the Abovementioned Problems] The endoscope device of the present 
invention is characterized by the fact that said device comprises: [a] an endoscope, [b] a light 
source device which is capable of emitting an exciting light that causes the illuminating light 
transmission means of the aforementioned endoscope 1 to generate fluorescence in body tissues, 
[c] a probe which can be passed through the channel of the aforementioned endoscope, and 
which has an optical image transmission means in its inserted portion, and [d] a high-sensitivity 
image pickup means which is connected to the handle end of the aforementioned probe, and 
which picks up an image of the imaged object that is transmitted from the aforementioned 
optical image transmission means. 

[0008] 

[Working Configurations of the Invention] Working configurations of the present invention will 
be described below with reference to the attached figures. Figures 1 through 3 illustrate a first 
working configuration of the present invention. Figure 1 is an overall structural diagram of the 
endoscope device. Figure 2 is a sectional view of the insertion part of the probe used for 
fluorescent observation. Figure 3 is a structural diagram which illustrates a modification of the 
light source device. 

[0009] In the endoscope device shown in Figure 1, the endoscope 1 has an objective lens system 
and an image pickup means (not shown in the figures) in the tip end portion of said endoscope. 
An optical image from the object being imaged is focused on this image pickup means, and a 
photoelectric conversion is performed. The image signal obtained as a result of this photoelectric 
conversion is sent to a video processor 2 which is connected to the endoscope 1 via a signal line 
(not shown in the figures). This signal is subjected to signal processing, and is converted into a 
television video signal. Furthermore, a light guide fiber 3 which transmits the illuminating light 
is installed inside the endoscope 1, and an illumination lens (hot shown in the figures) is installed 
at the tip end of this light guide fiber 3. The handle end of the light guide fiber 3 is passed 
through a universal cord, and is connected to a light source device 4. This light source device 4 
has a light source lamp 5 that emits white light, an optical filter 6 which is disposed between the 
light source lamp 5 and light guide fiber 3 in such a manner that said filter 6 can be freely 
inserted or removed, and a switching control part 7 that controls the insertion and removal of this 
optical filter 6. A xenon lamp, halogen lamp or metal halide lamp, etc., may be appropriately 
used as the light source lamp 5. The optical filter 6 is a band-pass filter that allows only 
wavelengths in a specified region to pass through, e. g., a filter that allows light at wavelengths of 
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400 nm to 450 nm to pass through. A switch 9 is installed in an operating part 8 on the handle 
end of the endoscope 1, and switching signals output from this switch 9 are transmitted to the 
switching control part 7 inside the light source device. 

[0010] A channel 10 which allows the insertion of treatment tools is formed in the endoscope 1 . 
The insertion part 1 la of the probe 1 1 used for fluorescent observation is constructed with an 
external diameter that allows the insertion of this part into the abovementioned channel 10. As is 
shown in Figure 2, [this insertion part 1 la] is constructed from an image guide fiber 12 and an 
outer covering tube 13 that covers the circumference of the image guide fiber 12. An objective 
lens system (not shown in the figures) is installed in the tip end portion of the fluorescent 
observation probe 11, and the handle end of this probe 1 1 is connected to a high-sensitivity 
image pickup unit 14. A high-sensitivity image pickup element 15 and a shutter 16 which is 
disposed between the high-sensitivity image pickup element 15 and the image guide fiber 12 are 
installed inside the high-sensitivity image pickup unit 14, and the opening-and-closing action [of 
the shutter 16] is controlled in response to control signals from the switching control part 7. 
Since the fluorescence generated by the exciting light is weak, a high-sensitivity image pickup 
element is essential. Furthermore, the connection part 17 between the fluorescent observation 
probe 1 1 and the high-sensitivity image pickup unit 14 has a construction that allows free 
rotation in the direction of the optical axis, so that the orientation of the image displayed on the 
TV monitor can be freely adjusted. 

[001 1] A video processor part 19 which processes the image signals produced by the 
photoelectric conversion performed by the high-sensitivity image pickup element 15, and an 
output signal control part 20, are installed in the image processing device 18. In the output signal 
control part 20, the switching of the images displayed on the monitor TV 21 is performed in 
response to control signals output form the switching control part 7 on the basis of switching 
signals output from the switch 9 installed in the operating part 8 of the endoscope 1. 

[0012] Next, the operation of this working configuration will be described. In cases where 
ordinary observation is to be performed, the light source lamp 5 is lit in a state in which the 
optical filter 6 is withdrawn from the light path of the illuminating light, and the living tissue that 
is the object of imaging is imaged under this white illuminating light by the image pickup 
element that is installed in the tip end portion of the endoscope. The image signal thus acquired 
is subjected to signal processing by the video processor 2, and is thus converted into a television 
video signal. This television video signal is displayed as an ordinary observation image on the 
monitor TV 21 in response to control signals from the switching control part 7 inside the light 
source device 4. In this case, the shutter 16 installed in front of the high-sensitivity image pickup 
element 15 is closed, thus preventing unnecessary strong light from striking the element and 
having a deleterious effect. Meanwhile, in cases where fluorescent observation is to be 
performed, the switch 9 installed in the operating part 8 of the endoscope 1 is operated so that a 
switching signal is sent to the switching control part 7. In response to this switching signal, the 
switching control part 7 actuates a switching mechanism (not shown in the figures) installed in 
the optical filter 6 of the light source device 4, so that the optical filter 6 is inserted into the light 
path of the illuminating light. As a result of passing through the optical filter 6, the white light is 
sent into the light guide 3 as light with a wavelength of (e. g.) 400 nm to 450 nm, and is directed 
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onto the object of imaging as exciting light. Furthermore, control signals from the switching 
control part 7 are respectively sent to the high-sensitivity image pickup element 15 inside the 
high-sensitivity image pickup unit 14, the shutter 16, the video processing part 19 inside the 
image processing device 18, and the output signal control part 20. The shutter 16 is opened in 
response to a control signal from the switching control part 7, and an optical image of the object 
of imaging is focused on the high-sensitivity image pickup element 15. In response to a control 
signal from the switching control part 7, the high-sensitivity image pickup element 15 is switched 
to a state that allows image pickup, and the image signal produced by photoelectric conversion is 
converted into a television video signal by the video processing part 19. This signal is displayed 
on the monitor TV via the output signal control part 20. The orientation of the displayed image 
in the direction of rotation of the image can be adjusted as desired by rotating the fluorescent 
observation probe 1 1 and high-sensitivity image pickup unit 14 by means of the connection part 
17. Furthermore, in regard to the displayed image, either an ordinary observation image or a 
fluorescent observation image can be selectively displayed as was described above. Moreover, 
both types of images can be simultaneously displayed using a TV in TV system. In this case, the 
images may also be images read out from an image memory (not shown in the figures). 

[0013] In the present working configuration, a construction is used in which the high-sensitivity 
image pickup means which constitutes an unavoidably large image pickup device is installed in 
the handle end of the fluorescent observation probe 1 1 . Accordingly, there is no increase in the 
size of the ocular part of the endoscope held by the physician performing the operation, and the 
operating characteristics can be greatly improved. Furthermore, in the case of ordinary 
observation, photoelectric conversion is performed by the image pickup means installed in the tip 
end portion of the endoscope; accordingly, high-quality images that have a high resolution can 
be obtained. In addition, since white light for ordinary observation and exciting light for 
fluorescent observation can be selectively emitted within the light source device, a reduction in 
the size of the apparatus can also be realized. Furthermore, in cases where diagnoses that involve 
the combined use of fluorescent observation are to be performed, if only the fluorescent 
observation probe and the light source device that is capable of selectively emitting white light or 
exciting light used for fluorescent observation are provided as new parts, an ordinary endoscope 
can be used. Accordingly, a highly efficient endoscope system with extremely good all-purpose 
characteristics can be realized. 

[0014] Next, a modification of the light source device of the present invention will be described 
with reference to Figure 3. In Figure 3, only the construction of the light source device shown in 
Figure 1 is different. 

[0015] A white light source lamp 32 which emits white light used for ordinary observation, and 
a laser light source 33 which emits laser light as exciting light used for fluorescent observation, 
are installed in the light source device 3 1 shown in Figure 3. A xenon lamp, halogen lamp or 
metal halide lamp, etc., may be appropriately used as the light source lamp 32. Furthermore, 
examples of lasers that can be used include helium-cadmium lasers, dye lasers and 
semiconductor lasers. A mirror 34 is installed between the white light source lamp 32 and laser 
light source 33, and the light guide fiber 3. This mirror 34 is constructed so that it is free to 
rotate about a rotating shaft 35. In cases where the mirror 34 is positioned in the state indicated 
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by the solid line in Figure 3, laser light is emitted. On the other hand, when the mirror 34 is 
positioned in the state indicated by the broken line in Figure 3, white light is emitted. A 
switching mechanism (not shown in the figures) is actuated by the switching control part 7 in 
response to switching signals output from the switch 9 installed in the operating part 8 of the 
endoscope 1, so that a switching operation of the mirror is performed. The remaining operations 
and effects are the same as in the first working configuration. 

[0016] Furthermore, it would also be possible to install the switch 9 in the light source device 4 
instead of in the operating part 8 of the endoscope 1 ; moreover, it would also be possible to use 
an independent switch, and to use a construction in which this switch can be freely attached to or 
detached from the endoscope 1 . Furthermore, in cases where an endoscope with two channels is 
used, it would also be possible to insert the fluorescent observation probe into one of the 
channels, and to insert a treatment instrument such as examination forceps, etc., into the other 
channel, so that treatment can be performed under fluorescent observation. Furthermore, it 
would also be possible to construct an endoscope in which an image pickup means is installed in 
the ocular part of the endoscope. 

[0017] As was described above in detail, the following constructions can be obtained using 
working configurations of the present invention. 

[Appended Claim 1] An endoscope device which is characterized by the fact that said device 
comprises [a] an endoscope, [b] a light source device which is capable of emitting an exciting 
light that causes the illuminating light transmission means of the aforementioned endoscope to 
generate fluorescence in body tissues, [c] a probe which can be passed through the channel of the 
aforementioned endoscope, and which has an optical image transmission means in its inserted 
portion, and [d] a high-sensitivity image pickup means which is connected to the handle end of 
the aforementioned probe, and which picks up an image of the imaged object that is transmitted 
from the aforementioned optical image transmission means. 

[Appended Claim 2] The endoscope device [Translator's note: original actually reads 
"endoscope insertion", but this appears to be an error.] claimed in Appended Claim 1, which is 
characterized by the fact that the aforementioned endoscope has an image pickup means in the tip 
end of its inserted portion. 

[Appended Claim 3] The endoscope device claimed in Appended Claim 1, which is 
characterized by the fact that the aforementioned light source device is capable of selectively 
emitting white light and exciting light. 

[Appended Claim 4] The endoscope device claimed in Appended Claim 1, which is 
characterized by the fact that a shutter means is installed between the aforementioned high- 
sensitivity image pickup means and the object of imaging. 

[Appended Claim 5] The endoscope device claimed in Appended Claim 3, which is 
characterized by the fact that a switch is provided, and a switching controls means is provided 
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which performs switching between the aforementioned white light and exciting light on the basis 
of switching signals output from the aforementioned switch. 

[Appended Claim 6] The endoscope device claimed in Appended Claim 4, which is 
characterized by the fact that a switch is provided, and a switching control means is provided 
which controls the opening and closing of the aforementioned shutter on the basis of switching 
signals output from the aforementioned switch. 

[Appended Claim 7] The endoscope device claimed in Appended Claim 1, which is 
characterized by the fact that [a] said device has [i] a first video processing means which 
processes the image pickup signal from the image pickup means installed in the tip end of the 
inserted portion of the aforementioned endoscope, and converts this signal into a television 
signal, and [ii] a second video processing means which processes the image pickup signal from 
the aforementioned high-sensitivity image pickup means, and converts this signal into a 
television signal, and [b] an output control means is provided which selectively switches the 
television signals output from the abovementioned first and second video processing means, and 
outputs these signals to a monitor TV. 

[Appended Claim 8] The endoscope device claimed in Appended Claim 7, which is 
characterized by the fact that a switch is provided, and the television signals output from the 
aforementioned output control means are switched on the basis of switching signals output from 
this switch. 

[Appended Claim 9] The endoscope device claimed in Appended Claims 5, 6 and 8, which is 
characterized by the fact that at least two control actions among the aforementioned control 
actions of [a] switching control of the aforementioned white light and exciting light performed by 
the aforementioned switching control means, [b] opening and closing control of the 
aforementioned shutter means, and [c] switching control of the television signals output form the 
aforementioned output control means, are performed in a synchronized manner. 

[Appended Claim 10] The endoscope device claimed in Appended Claims 5, 6 and 8, which is 
characterized by the fact that the aforementioned switch is installed in the operating part of the 
aforementioned endoscope. 

[0018] 

[Merits of the Invention] In the present invention, as was described above, a construction is used 
in which the high-sensitivity image pickup means which constitutes an unavoidably large image 
pickup device is installed in the handle end of the fluorescent observation probe. Accordingly, 
there is no increase in the size of the ocular part of the endoscope held by the physician 
performing the operation, and the operating characteristics can be greatly improved. 
Furthermore, since the fluorescent observation probe requires no light guide, the diameter of the 
image guide can be increased by a corresponding amount; accordingly, fluorescent observation 
images can be obtained as high-quality images. Furthermore, in cases where diagnoses involving 
the combined use of fluorescent observation are to be performed, if only the fluorescent 
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observation probe and the light source device that is capable of selectively emitting white light or 
exciting light used for fluorescent observation are provided as new parts, an ordinary endoscope 
can be used. Accordingly, a highly efficient endoscope system with extremely good all-purpose 
characteristics can be realized. 

[Brief Description of the Drawings] 

[Figure 1] Figure 1 is an overall structural diagram of an endoscope device constituting a first 
working configuration of the present invention. 

[Figure 2] Figure 2 is a sectional view of the insertion part of fluorescent observation probe in a 
first working configuration of the present invention. 

[Figure 3] Figure 3 is a structural view of a modification of the light source device in a first 
working configuration of the present invention. 

[Explanation of Symbols] 

I Endoscope 

4 Light source device 

I I Fluorescent observation probe 

15 High-sensitivity image pickup element 



[insert Figures] 
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And, the endoscope apparatus which can 
obtain the high-resolution fluorescent 
observation image which has sufficient image 
resolution is provided. 

[SOLUTION] 

An endoscope apparatus comprising 
endoscope 1 , with the light-source equipment 4 
which can irradiate light, the excitation light 
which makes an internal tissue generate 
fluorescence for the illumination light 
transmission means 3 of this endoscope 1 , it 
can pass through the channel of the above- 
mentioned endoscope 1 for probe 1 1 which has 
the optical image transmission means 12 in the 
insertion part, high-sensitivity imaging means 
15 to record the photographic-subject image 
which was connected to the front side of this 
probe 11, and was transmitted from the above- 
mentioned optical image transmission means 
12. 
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[CLAIMS] 



[CLAIM 1] 

An endoscope apparatus comprising an 
endoscope, the excitation light which make 
illumination optical-transmission means of this 
endoscope generate a fluorescence to internal 
tissue with the light source device, in which a 
radiation is possible. The probe which can pass 
through the channel of the above-mentioned 
endoscope, and has optical image transmission 
means in the insertion part, High-sensitivity 
image-pick-up means to image-pick up the 
copied object image which was connected to 
the front side of this probe and was transmitted 
from above-mentioned optical image 
transmission means. 
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mmommuwm] [DETAILED DESCRIPTION OF INVENTION] 



[00013 



[0001] 



So 



[TECHNICAL FIELD] 

This invention relates to the endoscope 
apparatus which can perform selectively usual 
and fluorescent observation which irradiates 
excitation light to an intra-corporeal region and 
obtains a fluorescent image. 



[0002] 



[0002] 



o^y^iMzmwnnm. 

&Z<£ffT:&2» IDS* ffl®<D 



[PRIOR ART] 

In the Provisional-Publication-No. 7-222712 
gazette, the fluorescent observation apparatus 
using the main and sub scope type endoscope 
which inserts and uses the endoscope of a 
narrow diameter in the channel of an 
endoscope is disclosed in Diagram 25. 

The usual light source device for observation 
which generates a white illumination light is 
connected to the outer scope, and a usual 
observation image can be obtained. 

Moreover, the laser apparatus for excitation 
is connected to the inner scope, whereby 
fluorescent observation image can be obtained. 

That is, it is the composition to obtain 
fluorescent observation with the child scope of 
a narrow diameter. 



[00033 



[0003] 
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1 5 5 290 Moreover, the endoscope apparatus which can 

%'&t&\Zl£, &96ffi&<£.M&M perform fluorescent observation and a 

§;<i:£-31}Rft)IZ?55.3P9?Si!$S fluorescent usual observation selectively is 

!!£flii5T£fl"CC\'5o ?6W,<±.Ls disclosed by the Provisional-Publication-No. 7- 

r. m&mxmwmttsomm 155290 gazette. 

W.(£&ye&&mytmft i 5(DWl1g While providing illumination light change 

means which the illumination light from the 
J^7<SZK^EW<HHHBfl£ usual light source for observation and the 
tfl t 'J$^^IS£i3l"t3— 75, PS excitation light from the fluorescent light source 
?S^®ffi§ScBlcIJi®S§tZ]^^ for observation are switched selectively, and is 
Z(DtDt&^&[Z&Z> guided to the light guide of the endoscope as a 
"Cil^S^fflJi^^ScbS^S light source, image-pick-up apparatus switching 
^ffl}f18^IS££3l^ll9IZtDJ& means is provided in the eye-piece part of an 
XT* fB^S1§2:f||3o endoscope. 

Usual image-pick-up means for observation 
and fluorescent image-pick-up means for 
observation are selectively switched by this 
switching means, and the observation image is 
obtained. 

[0004] [0004] 

m^iSm^U^^^m [problem addressed] 

§11 However using the composition disclosed by 

UftUUtfS. %$?M¥-7^2 2 the Provisional-Publication-No. 7-222712 

gazette, since the outer diameter is limited to 
BXTrlS* "712, H®£: the size which can be inserted into the channel 

f5i£^3<><— of an endoscope while the image guide which 

transmits an image to a child scope, and the 
\^£.1JW&71&Z>— 75. ZQ9\ light guide which transmits the laser for 

excitation is indispensable, the image guide and 
AZ:SS^£(£3i!lBScStVCL\5 a light guide cannot secure sufficient size. 
Z<£ft5s -f .X— iJ'/H'h^ 7 Therefore, it was difficult to secure image 
<h77<f^£^[23£9££A£2: resolution sufficient as fluorescent observation 
«««2£*reSttt\o ft? image. 



99/11/05 



6/24 



(C) DERWENT 



JP10-127563-A 



Furthermore, 2 sets, the white illumination 
light for a usual observation and excitation laser 
for fluorescent observation, are required for the 
light source device, and the expansion of the 
apparatus was caused. 



[0005] 

£P*W7-1 55290 
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[0005] 

Moreover, in order to provide an image 
intensifier or a rotating filter inside fluorescent 
image-pick-up means for observation with the 
composition disclosed by the Provisional- 
Publication-No. 7-155290 gazette, it is difficult 
to reduce the size of the fluorescent image- 
pick-up means for observation, and the image- 
pick-up apparatus connected to the eye-piece 
part of an endoscope must be large-sized. 

That is, the doctor who is an operator 
maintains an endoscope, and connecting a 
large-sized image-pick-up apparatus to the 
eye-piece part makes the burden on the 
operator increase sharply. 

Moreover, operativity is also aggravated 
remarkably, and it was not very desirable. 

Furthermore, since usual observation image- 
pick-up means is connected to the endoscope 
eye-piece part, the optical image by which a 
photoelectric conversion is carried out with the 
image-pick-up means must be the optical image 
which comes out via the image guide fibre. 

But, the optical image which went via image 
guide fibre has the fate of being an image 
deficient in image resolution. 

In other words, image-pick-up means is 
provided on the endoscope end, and it does not 
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go via the image guide fibre at all. 

The direction of the image which image-pick- 
up means was made to image-form, and earned 
out the photoelectric conversion only by the 
objective-lens group has the sufficiently high 
image resolution. 



_ [0006] 

<DXmittS:1R<Z£2F1Si<mft 

mmT?2>Z<£&m®<£UZL\ 
3o 



[0006] 

This invention is made in view of the above- 
mentioned situation. 

Enlargement of the endoscope eye-piece 
part is not caused, and operativity is good and it 
can switch between usual and fluorescent 
observation by simple operation. 

And, it aims at providing the endoscope 
apparatus which can obtain the high-resolution 
fluorescent observation image which has 
sufficient image resolution. 



[0007] 



[0007] 



zoftmrnomsmmm^ 



[SOLUTION OF THE INVENTION] 

For the endoscope apparatus of this invention, 
an endoscope, the excitation light which make 
illumination optical-transmission means of this 
endoscope generate a fluorescence in an 
internal tissue the light source device, in which 
a radiation is possible, the probe which can 
pass through the channel of the above- 
mentioned endoscope, and has optical image 
transmission means in the insertion part, and 
high-sensitivity image-pick-up means to image- 
pick up the copied object image which was 
connected to the front side of this probe and 
was transmitted from above-mentioned optical 
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image transmission means, these are 
comprised. 
It is characterized by the above-mentioned. 

[0008] [0008] 

[»BH0HBSa)»«l] [Embodiment] 
tAT\ @®S:#^L"CZR^B§© Hereafter, the embodiment of this invention is 
HBS0ff2fi2:!#BB'3"5o 0 / Th demonstrated with reference to a drawing. 
£B3($$RHBCD£ 1 Fig. 1 or 3 concerns the first embodiment of 

mmiZW, m 1 Bnfinil this invention. 

©^DlSHfiXa. BI2(££ft81t Diagram 1 is an entire block diagram of an 
W7U— *7®}fADB®8fT®0, endoscope apparatus. Diagram 2 is a sectional 
^3[ZW§&^(D^$M&m$ drawing of the insertion part of the fluorescent 
flUEXIEI'^&So probe for observation. Diagram 3 is a block 

diagram showing the modification of the light 

source device. 

[0009] [0009] 

S3 i (Dlft1R$a3£WiZ2oL\'Cs In the endoscope apparatus in diagram 1, 

?831 I ftfiScSlolilTnL'&D endoscope 1 has the objective-lens group not 

tAVtAyZ/'X^ J§1§#iS2:^L illustrated on the end, and image-pick-up 

r«y. mtott&QymWS: means. 

^©Jilg^iSIZlSHSt^r^ll This image-pick-up means is made to image- 

ISlR2:!5^o KW&Wi&tXlzM form the optical image from the photographed 

fSfi^(S05^Lx^L^f§^SIS:^ object, and a photoelectric conversion is 

fiOrraftf! I IZIi&reSttEe performed. 

7 i 7r - 7 , DtZ\y"^'2lt!ig}SStl. The image signal by which the photoelectric 

H^#}3£tt"CxU£5/3>BB conversion was carried out is transmitted to the 

18fi^ / \©fl^2£$£ c ft£)fl video processor 2 connected to endoscope 1 

So PS?Bt§ I PSIStt, 88 via the signal line not illustrated. 

B§^£fGi£^S^<h/7<h\9 Signal processing is carried out and the 

^</\3tf§8l^5tVC33y% 7 signal conversion to a television video signal is 

<hfi<h77></\305tM performed. 

\Z[&MmUtZL\W*BRR}[syXfi Moreover, in endoscope 1, light-guide fibre 3 
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ISIi'SttZXNSo T-f STH' h> which transmits an illumination light is provided. 

l\3(D^-TiWSis D.~I\ The lens for illumination not illustrated is 

— +tllH— KPSSrJiil^Tl. % provided on the end of light-guide fibre 3. 

)S3l§4C}SS5^S^l"Cl^So # The front side of light-guide fibre 3 is passed 

?Ssgil4tt. ae^S-ttiiTTS through the inside of a universal cord, and it 

HW^y^S . yiM^y~75 <t connects with the light source device 4. 

i 7-fh/?-<K'77'-f l\3<£0)M The light source device 4 has the optical filter 

..[ZM^^WZWMBtllz.^t^'? 6 removably installed and the switching control 

< <Z.©^^"7< /L96 part 7 which controls an installation/removal of 

OU^m^^WB]^! this optical filter 6, between the light-source 

£?e:^1/C1^3o )HM : 7y'75 lamp 5, the light-source lamp 5 and light-guide 

£L"CIS« ^-QSy'yyy* l\ fibre 3 which carry out the radiation of white 

n?y=?y7. xviux^^ light. 

^yy^iS'ML'T.l^o As light-source lamp 5, the xenon lamp, the 

</l96(3:!ftS§i®®}K-B©3i halogen lamp, the metal halide lamp, etc. are 

2ril3itSLtoS/\>K/U9< suitable. 

/l<??:&i>J * ftD3.l£. 4 0 0 n The optical filter 6 is a band-pass filter which 

m731i4 5 0 n n\0)'i^^O)W& passes only the wavelength of a specific area. 

iiiflt2L.#)§ : t?<Z>"£^3o PS?1 For example, wavelength (400 nm or 450 nm) 

M I ®^7iW0Wift&8\ZlZ. light is passed. 

thWk^VT915W\'y i =>t\T.lB The change-over switch 9 is provided on the 

y . t2HA^-f 9#5ttiZ]tS operating part 8 on the front of endoscope 1 . 

ttStZHSfiMIS. VtWMWfcQ) The switching signal output from a change- 

ta^$IJ1SgB7CSjSSrl-So over switch 9 is transmitted to the switching 

control part 7 in the light source device. 

[00 JO] [0010] 

1 1ZIS^^MSrSAqlBl channel 10 which can insert a treatment tool is 

UTvy^/l 1 Otf^l-tSttr provided on endoscope 1. 

l\2>o ^dP^ST'D— "7 1 I Insertion-part 11a of the fluorescent probe for 

©SASH 1 a(^C. ZOTvy observation 11 has the outer-diameter 

^•/L I OP9l2JllA5JBt£i?i3I"d' dimension which can be inserted into this 

m\Zim&ttZW). m2\Zm channel 10. 

Tck^lo. "f >'/}-1'l < '7-f As shown in Diagram 2, it consists of image 

-f/\" 1 233«*:C/^0fiB^flS!B guide fibre 12 and the outer-layer tube 13 which 

~$Z>9\®Tn—'7 1 3£rilSB( coats the periphery. 
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The objective-lens group not illustrated is 
provided on the end of the fluorescent probe for 
observation 1 1 . 

The front side is connected to the high- 
sensitivity image-pick-up unit 14. 

In the high-sensitivity image-pick-up unit 14, 
shutter 16 arranged between the high- 
sensitivity image-pick-up element 15, the high- 
sensitivity image-pick-up element 15, and 
image guide fibre 12 is provided. 

An switching is controlled corresponding to 
the control signal from the switching control part 
7. 

Since the fluorescence generated by 
excitation light is slight, the image-pick-up 
element of high sensitivity is indispensable. 

Moreover, connection 17 of the fluorescent 
probe for observation 11 and the high- 
sensitivity image-pick-up unit 14 serves as 
composition rotatable in the direction of the 
optical axis, and the direction of the image 
displayed in the TV monitor can be adjusted 
arbitrarily. 



[OOf 13 
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[0011] 

The video processor 19 which processes the 
image signal by which the photoelectric 
conversion was carried out with the high- 
sensitivity image-pick-up element 15, and the 
output signal-control part 20 are provided on 
the image processing device 18. 
In the output signal-control part 20, it 
corresponds to the control signal output from 
the switching control part 7 based on the 
switching signal output from the change-over 
switch 9 provided on the operating part 8 of an 
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endoscope 1, and the switch of the image 
displayed to monitor TV21 is performed. 

[0012] 

Next, the effect of this embodiment is 
demonstrated. 

When performing a usual observation, the 
optical filter 6 makes the light-source lamp 5 
light in the state where it retreated from the 
optical path of an illumination light. 

The organism tissue which is a photographed 
object under this white illumination light is 
recorded with the image-pick-up element 
provided on the endoscope end. 

The signal processing of the image signal 
recorded is carried out by the video processor 
2, and conversion is carried out to a television 
video signal. 

This television video signal is equivalent to a 
control signal from the switching control part 7 
in a light source device 4. 

Monitor TV21 displays as a usual observation 
image. 

At this time, shutter 16 provided before the 
high-sensitivity image-pick-up element 15 is 
closed. 

It has prevented that a strong unnecessary 
light incidents to an element, causing bad 
influence. 

On the one hand, in performing fluorescent 
observation, it operates the change-over switch 
9 provided on the operating part 8 of an 
endoscope 1 , and a switching signal is sent out 
to the switching control part 7. 

The switching control part 7 operates the 
switching device which was provided on the 
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optical filter 6 of a light source device 4 
corresponding to this switching signal and not 
illustrated. 

The optical filter 6 is made to insert into the 
optical path of an illumination light. 
White light is sent out to a light guide 3, for 
example, as wavelength (400 nm or 450 nm) of 
a light by passing the optical filter 6, and it is 
irradiated by the photographed object as 
excitation light. 

Moreover, the control signal from the 
switching control part 7 is respectively 
transmitted to the high-sensitivity image-pick-up 
element 15 in the high-sensitivity image-pick-up 
unit 14, shutter 16, the video processor 19 in an 
image processing device 18, and the output 
signal-control part 20. 

While shutter 16 is opened corresponding to 
the control signal from the switching control part 
7, the optical image from a photographed object 
is image-formed with a high-sensitivity image- 
pick-up element 15. 

The high-sensitivity image-pick-up element 15 
is switched to the state which can be recorded, 
corresponding to the control signal from the 
switching control part 7. 

conversion of the image signal by which the 
photoelectric conversion was carried out is 
carried out to a television video signal in the 
video processor 19, and monitor TV displays 
through the output signal-control part 20. 

The image displayed can make the rotation 
direction of the image a desired direction by 
rotating the fluorescent probe for observation 
11, and the high-sensitivity image-pick-up unit 
14 by connection 17. 
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In addition, the image to display may display 
selectively a usual observation image and 
fluorescent observation image, as stated 
above. 

It may be made to display both of images by 
TVinTV system simultaneously. 

In this case, an image is good also as a read 
image from the image memory not illustrated. 

[0013] 

Since it was considered as the composition 
which provides high-sensitivity image-pick-up 
means which must be a large-sized image- 
pick-up apparatus to the front side of the 
fluorescent probe for observation 1 1 according 
to this embodiment, enlargement of the 
endoscope eye-piece part which the doctor who 
is an operator maintains is not caused, and 
operativity can be improved greatly. 

Moreover, since a photoelectric conversion is 
carried out with image-pick-up means provided 
on the endoscope end, a usual observation can 
be obtained as a high-resolution image with a 
high image resolution. 

And, since the fluorescent probe for 
observation can also make big-diameter the 
part image guide that does not need a light 
guide, fluorescent observation image can also 
be obtained as a high-resolution image. 

Furthermore, since the radiation of white light 
for a usual observation and the excitation light 
for fluorescent observation can be selectively 
carried out within the light source device, a 
size-reduction of the apparatus is also 
realizable. 

Moreover, when performing a diagnosis 
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S>f S^ffl^D— "7® AS-Sfi^ which uses fluorescent observation at the same 
[ZttWfttWS.* time, if only the light source device in which a 

^0£:)«iB§3"flKE§O©Z:. S radiation is selectively possible, and the 
tifoT)R^B.®Ml\%&ffl$.fo fluorescent probe for observation are prepared 
Wkts7^b& , £8fi : £>Z.£.15 newly the white light and the excitation light for 
"CSSo fluorescent observation, since a conventional 

endoscope may be used, it can materialize the 
efficient endoscope system with very broad 
general purpose. 

[00 14] [0014] 

)R[Z* T&ftnQQftM^Q&B Next, the modification of the light source device 

ffflSrlll 3 2r#88U'CaftB@'3"So of this invention is demonstrated with reference 

@3&, m 1 l2S?0£M£M«iB to Diagram 3. 

(DU&(D2i£f&ti : g> : &(D?:& Only the composition of the light source 

So device which showed Diagram 3 in Diagram 1 

differs. 

[00 15] [0015] 

I Ett» The laser light source 33 which carries out the 

S^fflOeg^SaiSreSBg radiation of the laser light as excitation light for 

%Wr7~y73 2 * g^iHg©^ the white light-source lamp 32 which carries out 

fo(DWg$t£\~,T.Q)\s-- Vfyte: the radiation of white light for a usual 

UjI^SU— *f?€M3 32flS("t observation, and fluorescent observation is 

£>tXZ.l\%>o9tW7y73 2&<. provided on the light source device 31 in 

dpt2y>7>9\ nnrypy diagram3. 

7\ ^<9/L/\ : 7<h7>9B^f As for the light-source lamp 32, the xenon 
i@OZX\So b— lamp, the halogen lamp, the metal halide lamp, 

Z* '\\JOkf)^ r JO\s-*f s etc. are suitable. 

SPU— tf. ^SIAtoU— tf2T£8 Moreover, a helium cadmium laser, a dye 

l"f StlSo SS^iS^^*?^ 2 laser, and a semiconductor laser are mentioned 

iU-^)JS3 335cfct/ : 7'1'S as a laser. 

/J-l'K"77 7 'f A3£0)§)fZ&. mirror 34 is configured between the white 

^"7— 3 4-15WM&t\Z.l\%>° light-source lamp 32, the laser light source 33, 
3 4 IS* HDIz!ifi3 5 and light-guide fibre 3, and mirror 34 is 

Jbl20ffig£i;2ll8ffltcSttr33 constituted rotatably focusing on rotation axis 
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35. 

When mirror 34 positions in the state where it is 
illustrated by the continuous line in Diagram 3, 
the radiation of the laser light is carried out. 

When it positions in the state where it is 
illustrated by the broken line, the radiation of 
white light is carried out. 
The switching device not illustrated by the 
switching control part 7 corresponding to the 
switching signal output from the change-over 
switch 9 provided on the operating part 8 of an 
endoscope 1 operates, and a change operation 
of the mirror is performed. 

The effect other than that is the same as that 
of the first embodiment. 
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[0016] 

In addition, a change-over switch 9 may be 
provided on the light source device 4 instead of 
operating part 8 of an endoscope 1. 

Or, it is good also as an independent switch, 
and it is good also as a composition detachable 
from endoscope 1 . 

Moreover, when using the endoscope which 
has the channel of two, while inserting the 
fluorescent probe for observation into the one 
channel, treatment tools, such as biopsy 
forceps, are already inserted in the one 
channel, and the treatment under fluorescent 
observation can also be performed. 

Moreover, it can also use as the endoscope 
Which provided image-pick-up means in the 
endoscope eye-piece part. 



[00 17] [0017] 

tk±iWtv&L>1z.<£ : 7>\Z'fo&Bft(DM According to the embodiment of this invention, 
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BSSilSIISc^tllS* tX~F®<£^& the following composition can be obtained as 

Wtt&&%&Z.<L1ST: s £Z>o explained in full detail above. 

[ftlElS f ] [Additional-remark item 1] 

FS?Sfl<±:, cIOPSflljSiOBBEiB)^ The endoscope apparatus comprising an 

fcl&^&iZlfofoffl&iZ&yt&ft endoscope, the excitation light which make an 

^t^LtoSlfl^^SfttiiJDJIt^ internal tissue generate a fluorescence for 

^)TM*Iil£* buIEI^^^©^^ illumination optical-transmission means of this 

>^/lftl23ji5J8lfCS©Ji§A endoscope the light source device, in which a 

nBI2#^18f5i£#IS2:ll"3"§*7 radiation is possible, the probe which can pass 

□— *7£* cKD^O— *70#7r through the channel of the above-mentioned 

M2l§^£ttMIE^^11lf5i£!? endoscope, and has optical image transmission 

&ft£>fafe&tl.lzffi^lik1£%:Wt means in the insertion part, and high-sensitivity 

^TS^^^Js^^Sci:. 2:11 image-pick-up means to image-pick up the 

1i^§Z.£^^SSt£"3"§P$?J?i£ copied object image which was connected to 

35Slo * the front side of this probe and was transmitted 

from above-mentioned optical image 

transmission means. 



[ftiEli 2 ] [Additional-remark item 2] 

M§EPS?SI§I3;* SASBTtflffiSJIS An above-mentioned endoscope has image- 

^f§^S^^^3£££$#§£<i: pick-up means in the insertion-part end. 

^SftlEIi I \Z1EM®foffi$&M Endoscope insertion of the additional-remark 

Ao item 1 characterized by the above-mentioned. 

[ftEH3 ] [Additional-remark item 3] 

SUlE^Ssgilte;. Qg#£iaiS The radiation is selectively possible for the 

#££S^M(2da§}Ql§tf£:£3 above-mentioned light source device in white 

Z££$§SS[£3"3f:JElI 1 1215 light and excitation light. 

iSc^F^fltSi^SiSo The endoscope apparatus of the additional- 
remark item 1 characterized by the above- 
mentioned. 

[fiJEI|4] [Additional-remark item 4] 

MEragM#Si£ffi@1ft£ Shutter means was provided between the 

(DW^iZzs V y 9!?IS2:§S("tE:cl above-mentioned high-sensitivity image-pick-up 
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means and the photographed object. 

The endoscope apparatus of the additional- 
remark item 1 characterized by the above- 
mentioned. 



[idea si 

tD»*<«y z(Dtnm 

*£0tDBa*MtDBBB# 
B*»ttfc2£*«B<!:Tati 
£B3CEB0re£BBBo 



[Additional-remark item 5] 

A change-over switch is provided. 

Switching control means to perform a change 
with above-mentioned white light and above- 
mentioned excitation light based on the 
switching signal output from this change-over 
switch was provided. 

The endoscope apparatus of the additional- 
remark item 3 characterized by the above- 
mentioned. 



[ftEH6] 

tDB*< y«Btt. ZVWm 

a>BB£iBIB?3tD&MaM 
B4(ZEBCDftftBSB. 



[Additional-remark item 6] 

A change-over switch is provided. 

Switching control means to control an 
switching of above-mentioned shutter-means 
based on the switching signal output from this 
change-over switch was provided. 

The endoscope apparatus of the additional- 
remark item 4 characterized by the above- 
mentioned. 



[«cm7] 

BEnftBBABKBBtZBf-* 

BEKBBBtt^B^ 

7*7r7Dt2»B*WS<t<i: 
=6E. 20B133c«/B2©ti 



[Additional-remark item 7] 

While it has first video process means which 
the image-pick-up signal from image-pick-up 
means provided on the above-mentioned 
endoscope insertion-part end is processed, and 
carries out conversion to a television signal, and 
2nd video process means which the image- 
pick-up signal from above-mentioned high- 
sensitivity image-pick-up means is processed, 
and carries out conversion to a television signal, 
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T f 7t'7Dt2^#^^r5fctl7^Sfl output control means which the television signal 

5xb£:^3>fI^£iSJRi!fll£ output from this 1st and 2nd video process 

tD^^TCZ9TVI2H37!3t*L' means is switched selectively, and is made to 

fo&\£fiW^®£Wt\1TZZ£ output to monitor TV was provided. 

^f§St£T3f3I2lii i COX® The endoscope apparatus of the additional- 

P$?8SS£2£!lo remark item 1 characterized by the above- 
mentioned. 

[fa§EH8 1 [Additional-remark item 8] 

tD8i^<y^2:l8W\ Z©tDJS A change-over switch is provided. 

3>'(y : Fft i E>iii73cZtl£>tD$klE The television signal output from above- 

^ISS^CNTSuIEtiiTDSUffll^K mentioned output control means based on the 

^StUft^ftSxUti^a^fl switching signal output from this change-over 

tttnVIRZ&Zit&ftmtt switch is switched. 

Sft§2li7[21Eil5l®ft^iii*I The endoscope apparatus of the additional- 
ly remark item 7 characterized by the above- 
mentioned. 

[ft§5ll9 ] [Additional-remark item 9] 

iuB2tD^S0ffll^S[ScXSMIES It carries out by synchronizing two at least 

&^£SflS#£®tDU$8^.$!J among change control with above-mentioned 

BDffi^^y^KOIllSH white light and the above-mentioned excitation 

m&ihftfflffl^&ftSiiit) light by the above-mentioned switching control 

cSft^xUtf^a^fi^^tD^J means, an switching control of above- 

JS^rlM® ^>t5<J) l M&<£*& 2 mentioned shutter means, and a change control 

^(DMffl&fflffltitiTIfi^ZtL of the television signal output from above- 

Sr^StSf^TSfdlEli 5 * 6 <B<£ mentioned output control means. 

V ' B\Z^^O)^W^SMo The endoscope apparatus of the additional- 
remark items 5, 6, and 8 characterized by the 
above-mentioned. 



[fdiSli 10] [Additional-remark item 10] 

iy§EtD#$^-f iy§5P5?S The above-mentioned change-over switch was 

S!0J*ftffilZn8tte££*1Sa provided on the operating part of the above- 

£^5fd!EIif 5. 633<£LF8(cI mentioned endoscope. 

lEIJ^PSISSisglio The endoscope apparatus of the additional- 
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remark items 5, 6, and 8 characterized by the 
above-mentioned. 



[00 1 81 



[0018] 



tlit. *B<Z>»&BB££5£ 
<* JgfPfl££AS<|q)±:3-3£ 

ra5sa<*-s>7HK*rtB 

BBBB&BBBftBB^L? 
#BS£ttH13-3BW2:fi5e 

35£?r. ^«BBffla)Siie« 
£asaqjBg««iBgB33j:y® 

^BBfB-TD-^CDAfcSimE 



[EFFECT OF THE INVENTION] 

Since it has the composition whereby the high- 
sensitivity image-pick-up means that must be a 
large-sized image-pick-up apparatus as 
explained above according to this invention is 
provided on the operator side of the fluorescent 
probe for observation, enlargement of the 
endoscope eye-piece part which the doctor who 
is an operator maintains can be prevented, and 
operativity can be improved greatly. 

Moreover since the fluorescent probe for 
observation can make big-diameter the image 
guide since the light guide is unnecessary, the 
fluorescent observation image can be obtained 
as a high-resolution image. 

Furthermore, when performing a diagnosis 
using fluorescent observation together, if only 
the light source device in which a radiation is 
possible, and the fluorescent probe for 
observation are prepared the excitation light for 
fluorescent observation newly, since a 
conventional endoscope may be used, the 
efficient endoscope system with very broad 
general purpose is realizable. 



[BRIEF EXPLANATION OF DRAWINGS] 



[0 1 ] [FIGURE 1] 

&^BB0)1S 1 CDBHM>fl£BGDra The entire block diagram of the endoscope 
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?g^Sii0£flMSBX@o apparatus of the first embodiment of this 

invention. 

[02] [FIGURE 2] 

Zfc&BBOS 1 ©Hfi£a>ff2fiI0& Sectional drawing of the insertion part of the 

)HM^W7U— "7©JiAS}®Br fluorescent probe for observation of the first 

®@o embodiment of this invention. 

[03] [FIGURE 3] 

Z&^BB©^ 1 ©HfiSOff^HiOyf The block diagram showing the modification of 

W.B^OMBMitm'^'MEkMo the light source device of the first embodiment 

of this invention. 

[^OifJHS] [EXPLANATION OF DRAWING] 

T P9?Sill 1 Endoscope 

4 4 Light Source Device 

I I S^S^ffl"7D-"7 11 Fluorescent Probe for Observation 

15 KRKJ111JR? 15 High-Sensitivity Image-Pick-up Element 

[0 i ] [FIGURE 1] 
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[02] [FIGURE 2] 




[03] [FIGURE 3] 
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